Glycogen synthase kinase-3 inhibition by 3-anilino-4-phenylmaleimides: insights from 3D-QSAR and docking.
Glycogen synthase kinase-3, a serine/threonine kinase, has been implicated in a wide variety of pathological conditions such as diabetes, Alzheimer's disease, stroke, bipolar disorder, malaria and cancer. Herein we report 3D-QSAR analyses using CoMFA and CoMSIA and molecular docking studies on 3-anilino-4-phenylmaleimides as GSK-3alpha inhibitors, in order to better understand the mechanism of action and structure-activity relationship of these compounds. Comparison of the active site residues of GSK-3alpha and GSK-3beta isoforms shows that all the key amino acids involved in polar interactions with the maleimides for the beta isoform are the same in the alpha isoform, except that Asp133 in the beta isoform is replaced by Glu196 in the alpha isoform. We prepared a homology model for GSK-3alpha, and showed that the change from Asp to Glu should not affect maleimide binding significantly. Docking studies revealed the binding poses of three subclasses of these ligands, namely anilino, N-methylanilino and indoline derivatives, within the active site of the beta isoform, and helped to explain the difference in their inhibitory activity.